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Research progress and prospect of high power all-fiber coherent beam
combination based on fiber combining devices
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Abstract: The output power of high-power single fiber laser is limited by various physical effects, and it is
difficult to achieve a breakthrough in the short term. Coherent beam combination (CBC) of fiber lasers is an effective
technical solution to break the power limit of single fiber laser and achieve higher output power. This paper introduces
the status quo of CBC research, which mostly uses free-space structure. It is analyzed that the CBC scheme of spatial
structure requires complex optical adjustment, and suffers the problem of long-term drifting. The all-fiber coherent
beam combination based on all-fiber combining device can enhance the stability and practicability of the combining
laser source, and the recent development of CBC in all-fiber format is reviewed in detail. The combining schemes and
research status based on fiber coupler, photon lantern, coherent signal combining device and all-fiber device of self-
imaging effect are introduced respectively. The main limiting factors and development bottlenecks of different fiber
devices are discussed, and the future development prospects are analyzed.
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Fig. 1 Schematic diagram of the all-fiber coherent beam combination system
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Fig.2 Diagram of CBC based on optical fiber coupler
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Fig. 7 Diagram of the structure and the results of kW photonic lantern system
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Fig. 8 Structure and section diagram of 61-core photonic lantern
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Fig. 9 Experimental structure diagram and results of 3x1 photonic lantern
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Fig. 12 Diagram of the 16 kW coherent beam combination system and the results
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